Introduction
Modern microfocus X-ray sources define the state-of-the-art for a number of applications such as protein crystallography and smallangle scattering in the home lab. These sources have anode spot sizes of 100 µm or smaller. They are usually combined with Montel multilayer optics as beam-shaping devices that image the source spot onto the position of the sample, magnifiying the beam to a suitable size. Multilayer optics deliver a parallel or focused monochromatic beam. Below results of three different microfocus sources are shown: a sealed tube source, a rotating anode source, and a liquid metal jet X-ray source. The power densities of these three X-ray sources range from several kW/mm 2 for the sealed tube source, to about 20 kW/mm 2 for the rotating anode source, and to more than 500 kW/mm 2 for the liquid metal jet X-ray source.
Incoatec Microfocus Source IµS
The IµS is a low-maintenance, high-brilliance sealed tube X-ray source. When combined with a dedicated multilayer optics, such as the Quazar (FWHM = 0.25 mm, 5.1 mrad) or the Quazar MX (FWHM = 0.10 mm, 7.6 mrad), the IµS delivers a flux density of up to 10 , have all the advantages of a sealed tube system and a flux density exceeding that of traditional home-lab X-ray sources. Microfocus rotating anode sources provide about 10 times more intensity but their potential for major improvements seem to be exhausted. Liquid metal jet sources use a new technology and have already shown intensities superior to the best mircofocus rotating anodes. These sources have a clear potential for significant improvements in the future.
Modern microfocus rotating anode generators (µRAGs), such as the Microstar MX or the Turbo X-ray Source (TXS), allow up to 10 times higher power loads than microfocus sealed tube sources. In combination with high performance multilayer optics, this type of µRAG delivers intensities that are more than an order of magnitude higher. This allows for diffraction studies on very small and poorly diffracting protein crystals and complete data collection with significantly shorter exposure times. 
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Liquid Metal Jet X-ray Source
The maximum power load that can be applied to solid metal anodes is limited primarily by the thermal properties of the anode material and by the heat dissipation mechanism which sets a hard limit for future improvements of X-ray sources based on solid metal targets. In liquid metal jet X-ray sources, however, X-rays are generated by an electron beam that is focused on a jet of a liquid metal melt, such as Ga, In or Sn. An anode made of a liquid melt jet has a higher heat capacity than a solid metal anode and allows for a much higher anode speed. Therefore, liquid metal jet anodes allow for power loads that are an order of magnitude higher. Liquid metal jet X-ray sources represent a promising development for future high brilliant sources with intensities up to 10 12 photons/(s mm 2 ).
Flux Density Comparison
A good way to compare the performance of X-ray sources independent of sample properties is measuring the flux through a set of pin holes with different diameter using a calibrated photodiode. 
